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INTRODUCTION

Under Project 209, Gontract NONR 2484(00) , Raven :ndustfrxes, inc.
undenook the materials testing and fhght test of ballcon type 392-?,
Personnel Camier. Stock No. 0530-—1-190*146‘53. manufactured by

| Genetal Mills, Inc., ﬁom ghe spons-or's--storage'supply.

The prurpose nf these testa was to find whether the baxioon, as repre—-
sentative of a type in stmge ef slmﬂar design and date of manufacture, .

could be utﬂizagi in actual flight,

1t was faund that the banoon could carry personnei if certain preaﬁight _

conditmns are observed.

The nature and results of these tests are set dawﬁ_ within. ;
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 PART I.
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' o Under Conﬁ'act Nonr 2484(00), 'Project 209, a catefui pre-flight
- examination was made on balloon Model 302~P (stock No. 05 30~

'1400-1465%) .

‘Thé baliéqn was _ieméved from the shipping container; h@wever. o

it was left in the clear 'blasﬁc 1meri .

Undar close visual inspection, it was found that the adhesive
vb'from the pressure sansitive tapes had bled on one side of the
| prutactive nner. That is, the tape adhes;ve had mselted and run -
hetwaen the layers of the balloon. Since the ama af bleed was
_' resmcted to one regmn, it was theorxzed that pmvioua storaqe or |

handlmg had aauaed ene side cf the shipping czomamer to bie placed

| near a heat- source., *I‘he Minnesota Mming #8950 glass fﬂament
re:lnicmed tape used in Msdez 392-? w&uld melt and run at approxl- -'

- mateiy 150 demes P.

Thelfolﬁed balloon was stuck together. Extreme care was taken to
_ remove the sticky folds of the mékéd balloon without tearlng !_:he.
polyethylene envelope. (See Post Flight Tests on Seals, etc. for

thickness and matertal.)

Thé mé’érmmd the manual reieake valve was inspected and it was
founﬁ that the original cemstareh ha& bacom mtmldy Further inspec-» '

. i tion revealed no damage w the tapes or the poiyethylene envelape
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s
The duct, _i'nﬂaﬂcﬁ tube and harness were in good é_ardar. o

Since the adhesiva had run from the tapes, the baueon. folded m
layers for shipment. was atuck tegether wherever the auter surfaces ..
of the qcre tapes tauehed the banoon enveiope. These layers were
carefully detached ard the adheatve neutmlized by an appucation

of cornstarch to prevan t the ballmn fmm adhermg when re«-fo&ded.

_Durmq the pr‘.oce‘s;‘.of neuttahﬁné ihé adhesive; each qcfe tape was ’
y thomughly mspected‘ In some spots, the tapes were fcund puued -
amy from the pclyethyiena. Visual evldexme supported the theory
that the polyethyiene skin had been stretched slightly when the ”
tapes were adhered@ When the polyethylene ﬂlm had ralaxed to its
.onqinai form the, tapes were fm'ced up in several spo;s. , mere was -

an average of threia of thege huckled_amas on each gore.

In these same areas, delamination between the fﬂai!te'nt tape and

its cellophane coating had taken place; the coating breaking in

" many instances.

However. the polyethyleue envolope wasg ff.mnd devoid af any abra—

sions, tears, siits, stc.

'fl-‘he?manuaé release valve was disassembled and clossly inspectred.'

‘This was found in satisfactory condition and reasseuibleil.
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A new reeﬂag sleeve and wrapper vms made for the banoon and

392-? ‘was cwered witha protective 11ner and repacked.

It 13 feit that this model hanoon can be made suitable for ﬁtght. | :
, However. extreme!y elese mspection by comyetent znspectm‘s is -
required m the unpacking. handnng, anﬂ readyinq of this vmt&ge _
| vbaiioon for actualﬁfﬂtgh;. V{hﬁe the ,prccesg _c“af eomsta‘mhi;;g‘ is
' a necesstty, continued visual inspection is deemed a requisite
' to check and ‘reAm,jerdy damaﬁé ifcm p;eﬁlms h'ant'i'lmg'of t!;;is type

of balloon.
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Figure 1. B
. Bled Adhesive Between The Layers Of
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PART II.
9 | "RAVEN FLIGHT TEST ON BALLOON 302-P

FLIGHT NO. 648

: 27 .Aprﬂ 1960 '

PREPARED AS PART OF PROJECT 209 =~
R ~ UNDER |

c::;m:rzmc:tf NONR 2484(60)

Ptepared by:

/M f @LOQI/»

Edwyn R. Owen
Assistant to Manager -
of Flight Operations

Approved by

- Paul E. Yust o
Manager of Flight Ope\r ions
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After visually inspecting and cornatarch lubncating the 302-P
persomxel carrying balloon, xt was decided to flight test the unit

prior to its disassembly for mntmal testiug.

The balloon was inflated {with gondola and load attached) to 924
pounds of 14ft, At this time, it was in a balanced or "weighed

off" condition. The gondola was ratsed a few feet above the concrete
ramp iﬂﬂation area and manuany forced downward against the ramp
with -co:xsiderable force. This action caused a reverberation through~
out the banoon and created abnormal strains throughout the system.
If any weak points existed in the balloon envémpe it would have
mptgred during this test. The "ﬁoﬁncmg‘" test was cont mﬁed im;o

more times and then was considered satisfactory for flight.

At 0640 CST, the flight was afrborne and a rate of rise of 250 feet
per minute was maintained until reaching the floating altitude of

4500 feet m.s.1. (3000 feet above the terrain).

This floating altitude remained constant without baliast which

indicates that no holes existed in the balloon envelope.

After floating at the 4500 foot level for 1-1/2 hours, a portion of
the sand ballast was jettisoned to allow an altitude of 7600 feet to

be reached.
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PLIGHT NO. 6489
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skmafwznmmr IR - 180
gmallposcen . &0

Filot W‘aighif: var. Yost | L . . 180.0,
' - . Mr.Keuser . - . . 184.0

- ,Maciamwmhybmh men | a  34.& ,

 Banners and Seat Cushions 1 S 12.0

- YOTAL o 597.5 .

‘and {or Ballast)

mmz. s
'GROSE LOAD |
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" Figure 2. !

Pre-Fliaht Rounce Teat £ |
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| ® | : :""'?Am 111,

| POBT STORAGE PQST FLIGKT TEST _ |
OF SBALS AND LGAD ‘I‘APES oF BALLQQN TYPE 302~ P
MANUFAGTURED BY GENERAL MILLS. IKC
.- ANE _
FLG’WN EY RAVEH INBUSTR!B&. INC

27 APR!'L 1963 -

,:fRQ;i:C*f 200
® R . UNDER
| © GONTRAGT 'rzkom,uia'{(‘ea') |

‘Submitted by:

’rest Engin&er
xsrweé by.

Qs wm/,u

(Jémz A. Winker
San;cr Engineer

, | - RIW'EN mnvs?azzs. INC.
® - Y Box 227 - »

Sioux Falls, South Dakota
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" . : _ tmder Contract Nonr 2484(00), Project 2089, posté-ﬂiéht aws m
| ~ mads on seals. mm. and lmd tapes of balloon Modei 302*?, manu~

, 'fnctureﬂ by Geneml Mms, Incorpomted. date ot manufacture nnknm

Seals were tested fa- tensne strangth in the traasverse directm of :he
flim. ’E’he ﬁlm was tastsd fcr tensue strength tn the tranaverse duectlcn, ,
zmd for thickness of the ﬁ.lm. The lead tapes, 1 -imh #893 (Mimsm o |
Mmm and Manufacturing compmy. St. Paul. aneaota). were teated-
for adhesmn to the fum The test for adhesion waa m comynam wn:h |
ABTM smndard D903 with the iollowina exceptians* Tha aampie tested
‘m three mches 10:;9. the baakinq amxa was aiso #899 tape. tha rate

of separatien of the jawa was 4 inches per mmute.

All tensile and adhesibn t'ests were made m a panﬁumnﬁ type'taster.. ‘

Thwing Albert Maéet as~4gz-u, Serial Na. mscs. 'i‘im:kms was o

meaaured vﬁth a mtcmmater madmg to the tenth af a mﬂ. -Both tansﬁe

tester and miemmeter were checked befae and after tastm.

ICKNESS:

—< =9 Di C__J@ “

Thpea gores chosen at random were tested in four wdiffergnt places,.ﬂ

withlthe followi ng results. . e
mﬂ.  Gore§z . _Gore#d
S : .0025  .0030 . .0030
. L0028 . .0031 .0028
: | .ooza S ..oa27 . L0027
.aaaamg. . .0028Avg.  ©  .0020 Avg.
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‘The ienowing figures are b‘ased ona nominal thiéknem of 3 mils.
Sampie widths of cne inch wem taken Iram each gore.

o seal  Mari PR - Parent Matl,
Testd - lbs. lbs./in®  Dba. 1os %

1 s 1580 e.s0 2980 -7:'54

e e f;fa,sﬁ',"2839'""’7'55f 
3 '  : : e,ss“ 'zzipﬁ o .fg;zq}' 3070 .}lséj_? ;
T4 . e.es. 2215 .,iis.ssf,_ 3120 :¥;;71;;--
5 e20 265 8.0 20 72
6 - 4% -6 . s.s0 w0 sz
7 e 20 - 920 370 75
8 6.0 2085  8.40 Coe00 - 74

, P s sa5 132 8.60 . 2870 . 67

10 edo. 200 9.65 3220 63

11 . NoTest o - , S
© 5.95 1980 . 8.60 2870 . 69

2 6.55 2180 sﬁss‘: 2850 . 77 .
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‘Test No.

Y

13
14
15
16
17

18

19
20
21

10

12

1.62
1.64

1.61

1.69

:x‘ssvb
157
1.6
1.87

1,69

1.64

1.64

1.65

1.68

1.56

1.64

1.60
1.70
1.67

1,58

Time For Separation

1.85

Mex.
0.74
2
"»:1.37.':
8
e
39
W77
e
8s
R
={f,§e f
»*?9. 
B
.99
.83
78
.7

e

Min,

.68
.62
- :.4;57‘ o
.56
.7
53
;ssﬂ:fi
SR
60
.63
'i§4$_ 
e

.43

.63

88
'vi.ss’
60 .
.65

+60 o |

- Reading Vifn‘ilbs, o Effect on Film

None

.

R

]

N 7 S

Note
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-4~
‘ 22 . : 1.68 - Y 4.-;‘ B
| a3 sz . 0 86 .67 %

“The attached stress-strain graphs are the reslts of the tensile tests
of seals a"é‘ parent materials. Graphs 1, 2, 3, and 4 are of tests 1-3, -
4~6, 7"'9: and 10-13 gegwely_ ‘ T&Bt #11 was declared "no mta :

‘and re-done. -
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CONCLUSION

From the prel iminary ins;iéctibn, flight test éhd, pbst iiight :
_ tests on materials, it was feii thnt Salioc’n 392-—? &s repre-. )
| :emative of 8 type 15 fully capable of baiuq utﬁized ior actun.i
fuqhts.r Hewever. it must be atressed that enly under close '
| inspection can these banaans be anowed in the .air. . Re«-'
‘abpucﬁ'tion: of cornstarch by &a&ned msannéi #nd a competerx‘t.

inspector is mandatcry'fot the success of these operations.

- 15 an added safeguard before each flight.

Groat care must be exe:ciﬁed in unpackmg and handimﬁ these

balloons. Daiy under close superviaion and eontinual ix:spection

] A mé#fliqht‘ shock test on the ﬂigh\t lne { mentioned in Part I, ). :

" | can these pmtctypes be made secure,
| ) o

|

Cﬁmes A, Winker - Senfor }:nqmeer o

. RAVER INDUSTRIBS. INC.
 Box 227
Sxoﬁx ?aus, Sauth Dakota
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